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Indian  Standard 

GENERAL  CHARACTERISTICS  OF  NUCLEAR 
REACTOR  INSTRUMENTATION 

NATIONAL  FOREWORD 

This  Indian  Standard  which  is  identical  with  lEC  Pub  232  (1966)  'General  characteristics  of  nuclear  reactor 
iQS^ujnentation'  issued  by  the  International  Electrotechnical  Commission  (lEC),  was  adopted  by  the  Bureau  of 
Indian  Standards  on  24  July  1989,  on  the  recommendation  of  the  Nuclear  Instrumentation  Sectional  Committee 
(LTDC  26)  and  approval  of  the  Electronics  and  Telecomminication  Division  Council. 

Wherever  the  words  'International  Standard'  appear,  referring  to  this  standard,  they  should  be  read  as  'Indian 
Standard.' 

CROSS  REFERENCES 

In  this  Indian  Standard,  the  following  International  Standards  are  referred  to.  Read  in  their  respective  places  the 
following: 


International  Standard 

BC  Pub  181  (1964)  Index  of 
electrical  measuring  aiq)aratus  used 
in  connection  with  ionizing  radiation 


Corresponding  Indian  Standard 

IS  11600 :  1985  Index  of  electrical 
measuring  apparatus  used  in 
connection  with  ionizing  radiation 


Degree  of  Correspondence 
Identical 

Technically  equivalent 


lEC    Pub    50(05)(1956)    lEV     IS  1885  (Part  1) :  1961  Electro- 
Fundamental  deHnitions  technical    vocabulary:    Part    1 

Fundamental  defmitions 

The  technical  committee  responsible  for  the  preparation  of  this  Indian  Standard  has  reviewed  the  provisions  of 
the  following  lEC  documents^ublications  and  has  decided  that  these  are  applicable  for  use  in  conjunction  with 
this  standard: 

Guide  to  the  drafting  of  lEC  documents  1961 

lEC  Pub  38  (1983)  lEC  Standard  voltages 

In  view  of  the  Indian  climatic  conditions,  this  Indian  Standard  recognizes,  in  addition  to  the  operating  condition 
specified  in  the  adopted  lEC  Pub  232(1966).  also  a  value  of  RH  not  exceeding  75%  [clause  2.2.1.2(ib)]. 

Only  the  English  language  text  of  the  International  Standard  has  been  retained  while  adopting  it  in  this  Indian 
Standard. 
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1.  General 


l.l  Scope 


The  aim  of  this  Publication  is  to  establish  recommendations  concerning  the  construc- 
tion, quality  and  performance  of  electrical  measuring  assemblies  used  in  the  control  and  safety 
of  nuclear  reactors. 

The  variable  measiu^cd  may  be  nuclear  (e.  g,  neutron  flux  or  gamma  radiation)  or  non- 
nuclear  (e.  g.  temperature  or  pressure).  In  the  latter  case,  the  assembly  or  sub-assembly  is 
considered  only  when  it  is  part  of  a  reactor  control,  instrumentation  or  safety  equipment. 


!  .2  Classification 


For  the  purpose  of  this   Reconunendation,  two  categories  of  apparatus  are  to  be 
considered: 

a)  Apparatus  directly  subjected  to  ionizing  radiation  which  involve  technological  problems 
concerning  their  performance  in  radiation  fields.  These  are  mainly  transducers  producing 
an  electrical  output  signal. 

They  may  be  classified  by  the  type  of  reaction  used  and  by  the  use  made  of  their  output 

signals. 

Neutron  detectors  are  among  those  of  major  interest  in  reactor  control. 

b)  Apparatus  permitting  the  use  of  the  information  derived  from  transducers  and  which  are 
protected  against  the  destructive  effects  of  ionizing  radiations. 

This  is  principally  apparatus  for: 

-  the  processing,  display  or  storage  of  the  information; 

-  supervision; 

-  safety. 


1.3  Terminology 


Preliminary  note.  -  It  has  been  found  necessary  to  lay  down  a  certain  number  of  definitions  concerning: 

-  terms  currently  used  in  the  nuclear  field  and  which  had  not  yet  been  defined  elsewhere; 

-  terms  currently  used  in  other  fields  and  for  which  a  definition  has  been  drawn  up  for  the 
purpose  of  this  Recommendation. 


i.3.1         Functional  terms 


1.3.1.1       Apparatus 


A  general  term  used  in  this  Recommendation  for  designating  assemblies,  sub-assemblies, 
basic  function  units,  detectors,  etc.,  in  a  title  or  text  of  general  scope,  when  it  is  not  practical  to 
specify  them  more  precisely.  However,  because  of  its  lack  of  precision  and  varying  interpretations, 
its  use  is  deprecated  in  the  definition  of  assemblies,  sub-assemblies,  basic  function  units, 
detectors,  etc.  (lEC  Pubhcation  181,  definition  105.005.) 

Example:  "  Apparatus  wiring". 
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1.3.1.2      Equipment 


An  association  of  assemblies  associated  to  attain  a  determined  final  objective  (lEC  Publi- 
cation 181,  definition  105.010.) 

Example:  Failed  element  detection  and  localization  equipment  (of  a  nuclear  reactor). 


1.3.1.3      Assembly 


A  well-defined  set  of  members  necessary  and  sufficient  to  achieve  a  specified  total  function. 
(lEC  Publication  181,  definition  105.015.) 

Example:  A  power-measuring  assembly  based  on  the  neutron  flux  density  may  consist 
of  a  detector,  a  linear  pulse  amplifier  and  a  scaler. 


1 . 3. 1 .4      Sub-assembly 


A  removable  part  of  an  assembly  which  effects  a  partial  function.  (lEC  Publication  181, 
definition  105.020.) 

Example:  In   the  power-measuring  assembly  based  on  neutron  flux  density,  the  parts 
"detector",  "linear  pulse  amplifier",  "scaler"  are  sub-assemblies. 


1.3.1.5      Basic  function  unit 

A  well-defined  set  of  components  which  effects  one  (or  possibly  more  than  one)  elementary 
function  in  an  assembly  or  a  sub-assembly,  and  which  will  appear  as  a  physical  unit  when 
being  removed.  (lEC  Publication  181,  definition  105.025.) 

Example:  In  the  "scaler"  sub-assembly,  the  "shaping  unit",  "pulse  amplitude  discrimi- 
nator unit",  "scaling  unit",  "electromechanical  register  unit"  are  basic  function  units. 


1.3.1.6  Control  and  instrument  board 

A  panel  or  assembly  of  panels  fitted  with  apparatus  providing  an  indication  of  the  state  of 
a  plant  (or  other  installation)  and  from  which  the  plant  (or  other  installation)  is  controlled. 

1.3.1.7  Control  and  instrument  desk  (console) 

Control  and  instrument  board,  or  a  part  thereof,  arranged  in  the  form  of  a  desk  for  the 
convenience  of  the  operator. 

1.3.2         Constructional  terms 

1.3.2.1  Cabinet 

A  bay  fitted  with  doors. 

1.3.2.2  Bay 

A  rack  fitted,  on  one  or  several  sides,  with  fixed  or  removable  protecting  (ventilating) 
panels. 
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1.3.2.3  Rack 

A  structure,  generally  metallic,  designed  to  be  equipped  with  One  or  more  chassis. 

1.3.2.4  Chassis 

A  mechanical  structure,  usually  fitted  with  a  front  panel  and  designed  to  support  particularly 
electrical  and/or  electronic  components  with  their  connections. 

1.3.2.5  Chassis  for  drawer  sub-chassis 

A  chassis  designed  to  receive  drawer  sub-chassis. 

1.3.2.6  Drawer  sub-chassis 

A  removable,  usually  sliding,  structure,  generally  fitted  with  a  front  panel,  and  intended 
to  be  introduced  into  a  chassis. 

1.3.2.7  Panel 

A  plate,  generally  vertical,  which  constitutes  a  part  of  the  external  surface  of  an  apparatus 
and  which  may  be  equipped  with  indicators,  control  components,  connectors,  etc. 

1.3.2.8  Circuit  board 

A  plate  supporting  wired  components  and  generally  intended  to  be  mounted  inside  a  sub- 
chassis,  a  chassis,  etc. 

1 .3.2.9  Inner  strip 

A  plate  located  behind  the  front  panel  of  a  chassis  for  the  purpose  of  limiting  access  to  the 
control  components,  indicators,  etc.,  mounted  on  this  plate. 

1.3.2.10  Protective  cover 

A  mechanical  element,  completely  or  partially  removable  and  used  for  protective  purposes. 

1.3.3         Miscellaneous  terms 

1.3.3.1      Power  supply  unit 

Basic  function  unit  designed  to  supply  electrical  power  to  an  assembly  or  sub-assembly. 


1.3.3.2  Mains 

Source  of  electrical  energy  and  assembly  of  associated  conductors  and  components  delivering 
this  energy  to  the  apparatus. 

1.3.3.3  Floating  power  supply 

A  power  supply  electrically  isolated  from  any  common  circuits. 

1.3.3.4  Stabilized  power  supply 

A  power-supply  unit  the  output  voltage  (current)  of  which  remains,  as  a  function  of  time, 
within  specified  limits  when  operating  under  rated  conditions. 
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1.3.3.5  Common  circuit 

Any  group  of  conductors  constituting  a  single  potential  reference  circuit  for  the  electrical 

circuits  in  an  assembly  or  sub-assembly. 

Note.  -  There  are  generally  several  common  circuits :  a  screening  common  circuit,  a  measuring  common  circuit, 
a  power-supply  common  circuit,  etc. 

1.3.3.6  Screening  common  circuit 

A  common  circuit  for  the  screening  of  an  assembly  or  of  a  sub-assembly  and  of  their  wires. 
In  a  wider  sense,  this  term  may  also  designate  a  terminal  to  which  this  circuit  is  connected. 

1 .3.3.7  Measuring  common  circuit 

A  common  circuit  for  the  signal  circuit  in  the  assembly  or  the  sub-assemWy  which  is  being 
considered.  In  a  wider  sense,  this  term  may  also  designate  a  terminal  to  which  this  circuit  is 
connected. 

1.3.3.8  Frame  of  an  apparatus 

All  those  metallic  parts  of  an  apparatus  which,  under  normal  conditions,  are  insulated  from 
the  live  parts  (lEV  05.40.160). 

1.3.3.9  Ground  circuit 

A  set  of  conductors  designed  to  connect  certain  points  of  an  apparatus  to  the  frame  of  this 
apparatus. 

1.3.3.10  Earth  —  Ground 

The  conducting  mass  of  the  earth  or  any  conductor  connected  to  it  through  a  very  small 
impedance  (lEV  05.40.155). 

1.3.3.11  Mains  earth  (ground) 

An  earth  associated  with  the  mains. 

1.3.3.12  Electronic  earth  (ground) 

An  earth  associated  with  the  electronic  circuits. 

1.3.3.13  Frame  earth  (ground)  of  an  apparatus 

An  earth  to  which  the  frame  of  an  apparatus  is  connected. 

1.3.3.14  Inhibition  of  a  safety  device 

Deliberate  action  by  which  a  safety  device  is  made  inoperative. 

1.3.3.15  Analogue  signal 

A  signal,  the  amplitude  of  which  is  significant.  (Provisional  term  and  definition.) 

1.3.3.16  Digital  signal 

A  signal,  the  presence  or  absence  of  which  only  is  significant.  (Provisional  term  and 
definition.) 
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1.4  Interpretation  of  this  Recommendation 

The  moods  of  verbs  used  in  this  Recommendations  have  the  following  implications: 

1.4.1  Mandatory* 

-  In  English:  "shall"  or  "must". 

-  In  French:  future  tense,  completed,  where  necessary,  exclusively  by  the  verb  "devoir". 

1 .4.2  Recommendation 

-  In  English:  "should". 

-  In  French:  "devrait". 

1.4.3  Acceptable  method,  example  of  good  practice 

1.4.3.1  Either:  in  English;  "may" ; 

in  French:  "peut"  or  the  conditional  mood  of  a  verb  other  than  "devoir". 

1 .4.3.2  Either  one  or  the  other  expression  stated  in  this  sub-clause's  title. 


2.  General  recommendations  concerning  special  apparatus  for  the  control  and  safety  of  nuclear 

reactors 

2. 1  Introduction 

2.1.1  Principles 

This  Recommendation  is  based  on  a  number  of  elementary  principles  intended  to  improve: 

-  chassis  ijpiterchangeability; 

-  ease  and  Safety  of  use; 

-  reliability; 

-  processing  and  display  of  information. 

2.1.2  Mechanical  requirements 

2. 1 .2. 1  Ease  and  safety  of  use 

As  a  principle,  controls  and  indicators  which  are  not  required  for  normal  operation  of  the 
reactor  should  be  located  on  an  inner  strip  rather  than  "on  the  front  panel.  In  this  way,  the  risk 
of  disturbance  of  settings  is  decreased,  while  the  clarity  of  the  display  is  enhanced. 

Those  controls  and  indicators  required  for  routine  reactor  operation,  and  which  are  not 
remotely  operated,  shall  be  located  on  the  front  panel. 

2.1.2.2  Reliability 

Among  other  aspects,  particular  attention  is  drawn  to  the  importance  of  an  over-all  ventila- 
tion concept. 


*  Although  the  lEC  issues  "Recommendations"  the  use  of  mandatory  expressions    is   permissible  (extract   from  the 
"Guide  to  the  Drafting  of  lEC  Documents,"  1961,  Clause  33,  page  15). 
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2.1.3         Electrical  requirements 

2.1.3.1  Ease  and  safety  of  use 

This  principle  is  applied  by  recommending: 

a)  a  colour  code  for  the  various  visual  indicators  signifying  the  various  operational  states; 

b)  general  criteria  governing  assembly  testing; 

c)  facilities  for  inhibiting  alarms  and/or  safety  devices. 

2.1.3.2  Miscellaneous 

The  problem  of  earth,  grounds  and  screening  is  also  examined. 

2.2  Chassis 

2.2.1         Mechanical  characteristics 

2.2.1.1  Description 

The  apparatus  should  be  contained  in  an  independent  one-panel  chassis,  or  in  a  chassis  for 
drawer  sub-chassis,  the  outside  dimensions  of  which  (determined  on  the  basis  of  U  ~  44.45  mm 
(1%  in))  are  stated  in  Figure  1  hereafter.  It  will  be  noted  that; 

-  the  width  is  pre-deter mined; 

^  the  height  is  a  multiple  of  V,  account  being  taken  of  clearances  between  chassis  when  eventually 
installed; 

-  the  maximum  depth  is  laid  down  and  two  preferred  values  are  mentioned,  rear  connectors 
and  components  not  included. 

Appendices  Al  and  A2  contain  examples  of  slide-out  chassis  with  inner  strip. 

2.2.1.2  Internal  arrangements  and  ventilation 

a)  The  arrangements  of  circuit  components  shall  permit  adequate  chassis  ventilation: 

-  when  considered  singly; 

-  when  mounted  in  a  bay  under  the  most  unfavourable  operating  conditions. 

b )  The  shape  of  the  inner  strip  should  be  such  that  it  minimizes  variations  of  air  flow  inside  the 
chassis  when  access  to  the  inner  strip  facilities  is  required. 

Unless  otherwise  specified,  each  apparatus  shall  be  capable  of  operating  continuously  at 
ambient  temperature  in  the  range  0  -  55  °C. 

c)  In  all  cases,  the  average  internal  temperature,  "hot  spots"  considered,  shall  not  be  higher  than 
the  maximum  temperature  rating  established  for  the  type  of  components  concerned :  valves 
(tubes),  transistors  (Ge  or  Si),  or  magnetic  circuits.  Thus,  components  whose  operational 
characteristics  are  likely  to  be  affected  by  uneven  or  excessive  heating  should  be  so  located 
that  they  do  not  receive  pre-heated  air  (e.  g.  a  relay  should  not  be  placed  immediately  over 
either  a  valve  or  over  a  resistor  which  is  dissipating  several  watts). 

Similarly,  components  with  low  maximum  ambient  temperature  ratings  should  be  located 
as  closely  as  possible  to  the  cooling  air  intake. 

d)  Individual  forced  ventilation  of  a  single  chassis  may  be  provided:  consideration  should  be 
given  to  the  consequences  of  the  loss  of  forced  ventilation. 
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Figure  1 


Front  panel  dimensions 
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e,   the  front  panel  thickness  should  be  selected  between  the  limiting  values  of  3  and  8  mm,  according 

to  the  mechanical  load  on  the  panel. 
Tolerances  on  all  dimensions  ^  0.4  mm  unless  otherwise  indicated. 
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2.2.2         Appearance  of  front  panel 

2.2.2.1  Controls  and  indicators  located  on  the  front  panel 

Controls  and  indicators  which  are  not  required  for  normal  operation  of  the  reactor  should 
not  be  located  on  the  front  panel.  Consequently,  the  controls  located  on  the  front  panel  should 
be  essentially: 

-  visual  indicators; 

-  meters; 

-  visual  means  of  ascertaining  appropriate  instruments  settings  (such  as  sensitivity,  thresholds, 
remote-controlled  operation). 

Note.  -  The  items  situated  on  the  internal  control  strip  are  described  in  Sub-clause  2.2.3. 

2.2.2.2  Visual  indicators  and,  in  case  of  need,  push-buttons,  switches  or  keys 

2.2.2.2.1  Location 

An  example  of  the  locations  of  visual  indicators,  push-buttons,  meters  and  switches  is 
shown  in  Appendix  Al. 

2.2.2.2.2  Pilot  lights  and  indicators 

There  should  be  on  the  front  panel: 

a)  A  light  or  indicator  which  shows  that  the  apparatus  is  operating. 

b)  Lights  or  indicators  showing  if  the  process  is  normal  or  not,  and  possibly  the  different 
stages  of  evaluation. 

Note.  -  For  the  colour  coding  of  visual  indicators.  Appendix  B  should  be  used. 

2.2.2.2.3  Visibility  of  pilot  lights 

a)  The  brilliance  of  the  pilot  lights  (intensity)  must  be  sufficient  for  clear  visibility  at  the 
distance  and  under  the  general  lighting  conditions  required  for  the  operation  of  the 
installation. 

b)  Simple  means  should  be  available  for  checking  at  any  time  that  safety  pilot  lights  are  in 
working  order.  A  two-intensity  system  may  be  used,  no  signal  corresponding  to  the  dimmed 
conditions  of  the  indicator, 

2.2.2.3  Display  of  settings 

Displays  shall  be  clearly  related  to  the  corresponding  controls.  If  necessary,  the  front  panel 
may  be  provided  with  small  windows  to  permit  the  reading  of  operational  settings  appearing  on 
the  inner  strip  or  on  any  other  internal  location. 

2.2.2.4  Function  or  identification  marking 

Identification  or  function  marks  shall  appear  close  to  the  corresponding  device  or  control. 
Ambiguity  shall  not  be  possible. 

2.2..1         Appearance  of  inner  strip 

The  inner  strip  should  bear  controls  and  indicators  which  are  not  required  for  the  normal 
operation  of  the  reactor.  These  may  include,  but  are  not  limited  to: 

a)  test  facilities; 

b)  range  and  function  switches ; 

c)  electronic  adjustments; 
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d)  fuses. 

As  an  example.  Appendix  C  gives  a  list  of  devices  located  on  the  inner  strip. 

2.2.4         Appearance  of  rear  panel 

2.2 A.  1       Items  located  on  the  rear  panel 

The  rear  panel  is  used  mainly  for  mounting  connectors  associated  with  permanent  cabling. 

The  following  elements  should  also  appear: 

-  the  round  and  earth  terminals; 

-  the  a.c.  or  possibly  d.c.  mains  input  connector; 

-  the  input  signal  connector  and/or  the  preamplifier  connector; 

-  the  output  signal  connector  (care  being  taken  to  segregate  the  connectors  for  signal  current! 
from  those  for  power  currents); 

-  the  instrument  rating  plate; 

-  engraving  or  labels  identifying  connectors. 

2.2.4.2      Connectors 

Due  to  safety  considerations,  connector  pins  at  which  potentials  appear  when  the  connectors 
are  disconnected  should  be  of  the  female  type.  The  connector  bodies  should  be  insulated  from 
grounds  and  screens,  if  necessary. 

It  is  necessary  to  design  the  connectors  so  that  there  is  no  risk  of  confusion  between 
connectors  on  the  same  drawer  sub-chassis,  on  the  same  chassis  or  in  the  same  bay. 

2,3  Apparatus  wiring 

2.3.1         Internal  wiring 

The  internal  wiring  of  an  assembly  or  a  sub-assembly  should  be  carried  out  in  such  a  way 
as  to : 

a)  facilitate  the  checking  of  a  single  circuit  and  the  access  to  its  wiring  terminals; 

b)  ensure  adequate  ventilation; 

c)  avoid  any  electrical  interference  effects,  whether  of  internal  or  external  origin. 


2.3.i2         Segregation  of  signal  and  power  currents 

Circuits  carrying  power  currents  should  be  segregated  from  those  carrying  signal  current. 

Output  which  may  be  used  for  the  initiation  of  reactor  tripping  shall  be  segregated  from 
other  inputs  and  outputs. 

2.3.3         Earths  and  ground  circuits 
General  principles: 

a)  for  safety  considerations,  all  metal  framework  shall  be  earthed  by  an  electrical  conductor  of 
the  lowest  possible  impedance; 

b)  connections  between  common  ground  circuits  of  a  chassis  should  be  made  at  one  point  only; 
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c)  ionizing  radiation  detectors,  preamplifiers  or  similar  sub-assemblies  should  be  electrically 
insulated  and  screened  as  required; 

d)  when  detectors,  preamplifiers  or  similar  sub-assemblies  are  electrically  insulated  and  screened, 
the  continuity  and  insulation  of  screening  common  circuits  should  be  maintained  up  to  the 
connection  to  another  ground  common  circuit  or  to  the  unit  ground  circuit. 

Appendix  D  contains  an  example  of  a  lay-out  conforming  to  the  above  principles. 

2.3.4  Screening 

Components  liable  to  generate  interference  affecting  the  correct  operation  of  the  apparatus 
itself  or  of  adjoining  equipment  should  be  efficiently  screened. 

2.3.5  Identification 

The  identification  of  internal  wiring  conductors  facilitates  maintenance  of  the  apparatus. 

2.4  Mains  for  electrical  apparatus 

2.4.1  A.  C.  mains 

All  electronic  apparatus  should  be  designed  to  operate,  within  the  limits  of  their  specified 

characteristics,  from  50  or  60  Hz  (c/s)*,  a.  c.  mains,  the  voltages  of  which  are  in  accordance  with 

voltages  recommended  in  lEC  Publication  38,  Standard  System  Voltages,  or,  in  default,  with  the 

National  Standards.  The  apparatus  should  be  capable  of  operating  normally  with  mains  voltage 

variations  from -12%  to  +10%  of  the  nominal  value. 

Note.  -  At  the  present  time,  transformers  should  be  calculated  for  frequencies  from  50  to  60  Hz  (c/s)  and  should  be 
provided  with  connections  corresponding  to  the  following  voltages : 

117 -127 -220 -240  V. 
This  is  to  ensure  the  interchangeability  of  apparatus  where  the  a.c.  mains  frequency  feeding  their  suppiy 
units  is  not  critical. 

2.4.2  D.  C.  mains 

The  electronic  apparatus  may  also  operate,  within  the  limits  of  its  specified  characteristics, 
from  d.c.  mains.  At  the  present  time,  the  two  preferred  voltages  should  be  -24  V  and  +24  V, 
and  the  apparatus  should  operate  normally  with  voltage  variations  in  the  range  -5  %  to  + 15  % 
of  the  nominal  numerical  value. 

2.5  Output  signals 

2.5.1  Analogue  signals 

Pending  international  agreement,  examples  of  output  analogue  signal  characteristics  are 
given  in  Appendix  E. 

2.5.2  Digital  signals 

Under  consideration. 

2.5.3  Signals  initiated  by  relay  contacts 

These  signals  should  be  derived  from  a  supply  external  to  the  electronic  instruments.  Each 
relay  should  have  at  least  two  change-over  contacts  (i.e.  2  pole  double-throw),  each  contact 
being  rated  for  a  minimum  breaking  power  of  10  W  d.c.  on  a  resistive  load,  and  for  an  open- 
circuit  voltage  of  not  less  than  250  V. 


'  Frequency  tolerances  are  under  consideration. 
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2.6  General  operating  principles 

2.6. 1  Indication  of  correct  operation 

Where  needed  and  possible,  correct  functioning  of  an  assembly  should  be  shown  by  a 
visual  indicator. 

2.6.2  Resumption  of  normal  operation 

The  apparatus  which  must  go  through  a  sequential  procedure  when  resuming  operation 
(such  as  warming-up  time  or  high-voltage  application  delay)  should  incorporate  timing  devices 
ensuring  automatically  the  observance  of  this  procedure  upon  the  re-application  of  power  after 
an  incident  or  break-down. 

2.6.3  Inhibition  of  safety  devices 

The  control  inhibition  of  safety  devices  shall  never  be  possible  on  the  apparatus  itself,  unless 
the  assembly  is  part  of  the  control  and  instrument  board  and  is  to  be  used  by  the  operator  for 
this  purpose. 

2.6.4  Test  facilities 

One  of  the  purposes  of  testing  is  to  verify  the  correct  operation  of  a  complete  assembly. 

The  test  signal  should  be  injected  as  close  to  the  detector  as  possible  (at  the  detector  itself  if 
possible).  Tests  should  permit: 

-  precise  verification  of  one  point  at  least  of  the  measured  quantity; 

-  zero  checking; 

-  verification  of  all  threshold  levels  with  an  accuracy  consistent  with  that  of  the  apparatus. 

It  should  be  possible  to  perform  an  over-all  test  of  the  assembly  to  check  the  operation  of  the 
alarms  and  of  the  trips.  This  test  should  be  compatible  with  the  philosophy  governing  the  safety 
of  plant.  It  may  be  performed  remotely. 

The  corresponding  control  indicator  shall  have  a  scale  range  of  at  least  1 10%  of  the  safety 
threshold. 

In  the  case  of  instruments  whose  essential  function  concerns  safety,  the  detector  should  not 
be  disconnected  during  tests,  unless  specifically  justifiable.  Thus,  sometimes,  it  may  be  possible  to 
disconnect  the  detector  provided  all  normal  safety  conditions  are  satisfied. 


2.6.5  Remote  operation  of  measuring  assemblies 

Remote  operation  of  measuring  assemblies  is  permissible  but  should  be  limited  to: 

-  the  over-all  test; 

-  range  switching; 

-  zero  checking. 

It  shall  not  be  possible  to  control  the  apparatus  simultaneously  by  local  and  remote  action. 
The  apparatus  and  the  remote  control-station  should  indicate  the  location  from  which 
control  is  effective. 
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2.7  Control  and  instrument  board 

2.7. 1         Mechanical  and  ventilation  requirements 

Apparatus  should  be  introduced  and  be  accessible  from  the  front  of  the  board. 
Forced  ventilation,  where  installed,  must  satisfy  the  requirements  of  Sub-clause  2.2.1.2. 

Access  to  the  rear  of  the  bays  should  be  controllable. 

If  forced  ventilation  is  used,  the  bays  should  be  adequately  airtight. 

Natural  or  forced  ventilation  should  limit  the  average  outlet  air  temperature  to  a  level 
capable  of  ensuring  the  correct  operation  of  all  assembly  components.  An  upper  temperature 
limit  shall  follow  from  this  clause. 

Appendices  Fl  and  F2  give  examples  of  existing  bays  for  a  control  and  instrument  board. 


2.7.2         Visual  and  audible  indicators 

Control  and  instrument  boards  should  include  one  or  several  sections  grouping  visual  and, 
unless  otherwise  specified,  audible  alarms. 
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APPENDIX  A 

EXAMPLES  OF  EXISTING  CHASSIS  DESIGN  * 
First  example 


(The  appendices  are  given  as  examples  only.) 

Front  view 


Meamng  of  the  axis :       (  ^n)     ****  ^°^  P'^o'  lamps  (or  possibly  push-buttons  or  keys) 
Taj     left  edge  of  the  left-hand 
r  B  J    right  edge  of  the  right-band 


Plan  view 


Front  panel  dimensions  as  a  function  of  its  height 


C 

D 

£ 

F 

■iu 

76.2  ±»' 

60     ±«' 

8«.l  *•■' 

//// 

3U                57.1  *••' 

60     ±"' 

132.5  *"■' 

41/ 

101,6  ±»* 

123      ±»-' 

177     ±«-* 

5</ 

146     i'-* 

161.5  ±"  • 

221.5  ±«-' 

61/ 

190.5  ±"' 

161.5  *••' 

265.9  ±"-' 

76.2  ±»' 

Section  X 


1ILJJt0.4        3.8    I  0.4 


.Ch.nl»»da» 


f£ 


^! 


-rf 
■"r 


Slot-Axing  holes 


Chassis  height :  dimensionsf;  -  lOmm  equally 
divided  at  the  top  and  at  the  bottom  of  the 
front  panel 


Fig.  A1.  -  Chassis,  front  panel  and  inner  strip. 

*  Based  upon  current  practice  in  France  (first  example)  and  in  Italy  (second  example). 
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482.6  ±  0.4 


4  U  chassis  case 


o 
© 
© 


normal  chassis 
chassis  with  drawers 
chassis  with  door 


64  mm 


Connectors 

Slide-ways 

drawer  can 
carry  a  max.  of  two 
plates  having  area 
of  176  cm'  max. 
(length  160  mm) 
(=  max.  2x44  contacts) 


or  multiple 


24  plates  having  area 
of  286  cm'  max. 
(length  of  260  mm) 


Dimensions  in  millimetres 

Fig.  A2.  -  Example  of  a  chassis  showing  different  possibilities  of  usage. 
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APPENDIX  B 

VISUAL  INDICATORS  COLOUR  CODE 

Table  I 
(Strongly  recommended)  main  colours 


Indicator  colour 

Meaning 

Remarks 

Red 

Danger 

Upper  threshold 

Amber 

Alert 

Intermediate  threshold 

Green 

Nornial              cominand 
operation             executed 

Table  II 
(Example)  :  auxiliary  colours 


Indicator  colour 

Meaning 

Rmarks 

White 

Warning 

Lower  threshold 

Blue 

Power  applied 

Order  of  siting  (example) 

Visual  indicators  are  arranged  vertically  in  the  following  order,  from  bottom  to  top: 

green  (or  blue)  -  white  -  amber  -  red. 


17 


IS  12771  :  1989 
lECPnb  232(1966) 


APPENDIX  C 

LIST  OF  CONTROLS  AND  INDICATORS  LOCATED  ON  THE  INNER  STRIP  (EXAMPLE) 


-  Test  point  tenninals. 

-  Auxiliary  visual  indicators. 

-  Meters. 

-  Pushrbuttons,  switches,  test  keys, 

-  Threshold  setting  adjustment  (switches  or  potentiometers). 

-  Range  switches. 

-  Local/remote  control  selector. 

-  A.C./D.C.  mains  selector. 

-  "Start/stop"  or  "on/ofiT  switch. 

-  Certain  fuses. 
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APPENDIX  D 

EXAMPLE  OF  EARTH  AND  GROUND  CIRCUIT  WIRING 
See  Figures  Dl  and  D2, 

a)  The  chassis  have  at  least  three  insulated  terminals  at  the  rear.  These  terminals  are  designed  for 
efficient  tightening: 

-  the  first  terminal,  designated  by  "M"  (ground),  is  connected  on  the  one  hand  to  a  first  terminal 
termed  "frame  earth"  and  on  the  other  to  a  ground  circuit  consisting  of  the  mechanical  structure 
constituting,  among  others,  the  chassis ; 

-  the  second  terminal,  designated  by  "C"  (common  circuit),  is  connected  to  the  common  point  of  the 
various  insulated  common  circuits ; 

-  the  third  terminal,  designated  by  "TE"  (electronic  earth),  may  be  connected  to  a  particular 
earth; 

-  all  connections  are  particularly  well  made. 

The  arrangement  of  these  terminals  is  such  that  C  may  be  connected  to  M  or  to  TE  by  one  strap,  but 
the  direct  connection  of  M  and  TE  by  this  strap  is  not  possible. 

b)  If  necessary,  other  terminals  may  be  provided  to  bring  out  individual  common  ground  circuits  which 
may  have  to  be  connected  to  one  or  another  of  the  ground  circuits.  In  particular,  a  terminal  "CB" 
(commun  blindage)  is  frequently  provided,  this  is  the  "common  screening  circuit"  terminal  which 
pemuts  the  connection  of  some  screens  to  the  frame  earth,  or  to  a  common  circuit.  Continuity  is 
maintained  via  the  external  braid  of  cables,  under  an  insulating  sheath. 

c)  All  metal  parts  constituting  the  chassis  and  consequently  the  frame  of  the  apparatus,  are  electrically 
connected  as  efficiently  as  possible. 
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mJ 


I  To  electronic  earth 
1  To  frame  earth 


Legend :    Cb  common  screening  circuit 
C     common  circuit 
M    frame  of  the  apparatus 
TE  electronic  earth 


Fig.  D\.  -  Example:  Schematic  diagram  of  the  terminals  on  the  rear  panel  of  the  chassis. 
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Transducer 


NIfe 


^g'g 


Sional 


Prtampllfter  common 
measuring  circuit 


Preamplifier 
~4-"V.H.V." 


AmgllflM 


_A^ 


TTfrn  Earth 


The  screening  or  protective  covers  of  the  transducer,  preamplifier  and  cables  are  covered  with  insulating  material. 

Connections  other  than  those  shown  may  be  chosen,  e.  g.  the  screening  of  the  input  attenuator  might  be  connected  to  the 
common  measuring  circuit  rather  than  to  the  common  screening  circuit. 


Fig.  D2.  -  Example  of  common  circuits  wiring. 
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APPENDIX  E 

EXAMPLES  OF  CHARACTERISTICS  OF  ANALOGUE  OLTTPUT  SIGNALS 

FROM  ASSEMBLIES 

1st  example  (based  upon  current  practice  in  USA) 

No  distinction  being  made  between  pulse  and  d.c.  signals. 
LI         0  to        10  mV  d.c. 

1.2  10  to       50  m A  d.c.  at  600  ohms 

1.3  -10  to    +10  V  d.c.  20  mA  max. 

2nd  example  (based  upon  cuf  rent  practice  in  France) 

The  linear  range  ofcontinuous  analogue  signals  extends  from  -10  to  + 10  V,  and  their  minimum  power 
is  20  mW,  when  the  voltage  is  maximum  (i.e.  2  mA  at  10  V). 

The  significant  part  of  pulse  analogue  signals  is  always  negative.  For  pulses  of  1  microsecond  in 
length,  this  significant  part  extends  from  0  to  - 10  V. 

3rd  example  (based  upon  current  practice  in  Italy) 

3.1  Signal  voltage  linear  from  -10  to  +10  V  with  at  least  2  mA  max. 

3.2  0  to  -10  mV  d.c. 

3.3  Pulse  signal  voltage:  significant  part  from  0  to  —10  V. 

4th  example  (based  upon  current  practice  in  United  Kingdom) 

4.1  0  to  1  mA  d.c.  full  scale  deflection  with  a  source  impedance  of  at  least  5  000  ohms. 

4.2  0  to  100  mV  d.c.  with  a  source  impedance  of  less  than  200  ohms.  Output  for  telemetering  and 
control. 

4.3  -10  to  + 10  V  d.c.  with  a  maximum  current  of  1  mA  at  lO  V. 

A  A        (\  frt   in  tn  A   H  f*    with  Q  movitYiiim  i/rk1fQ(w»  nf  lA  V  at   \C\  tvi  A 
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APPENDIX  F 

EXAMPLES  OF  CONTROL  AND  INSTRUMENT  BOARDS  * 

Fl  -  Control  and  instrument  board 
First  example 


Sec  Figure  Fl, 


a)  Frontal  access 

The  chassis  are  carried  on  slide-ways  mounted  in  bays  and  fixed  by  screws  in  slots  of  the  front  panel. 

The  slide-ways  make  it  possible  to  withdraw  a  chassis  completely  from  the  bay,  for  quick  and  easy 
removal. 

Multiple  notches  in  the  slide-ways  lock  the  chassis  in  the  following  positions : 

-  completely  inserted  into  the  bay.  In  this  position,  locking  is  obtained  through  a  friction  device; 

-  partially  withdrawn  from  the  bay  for  a  distance  corresponding  to  the  width  of  the  inner  strip,  and 
sufficient  for  access  to  the  controls  and  indicators  located  on  the  inner  strip; 

-  completely  drawn  out.  In  this  position,  components  in  the  chassh  become  accessible,  aqd  may  thus 
be  rapidly  and  easily  replaced. 

Electrical  contacts  may  be  fitted  on  slide-ways  at  each  chassis  "stop".  According  to  the  requirements 
of  the  apparatus  contained  in  a  chassis,  these  contacts  may  operate  simple  "open"  indicators,  or  trip 
alarms. 

b)  Rear  access 

Access  to  the  rear  of  the  board  is  obtained  through  substantially  airtight  doors  equipped  with  locks. 

Each  bay  may  be  equipped  with  a  rear  door. 

From  the  rear,  access  is  obtained  to  wiring  and  terminal  boards  at  which  connections  between 
instruments  and/or  the  control  and  instrument  board  and  external  equipment  are  made  (instrument  to 
instrument  connections,  bay  to  bay  connections,  bay  to  reactor  connections,  etc.). 

c)  Wiring 

The  wiring  of  a  board,  consisting  of  one  or  several  bays,  is  arranged  at  the  rear  of  the  board. 

All  wiring  runs  contain  about  20%  excess  conductors  for  easy  replacement  of  damaged  and 
inaccessible  connections,  or  possibly  for  the  establishment  of  new  circuits.  All  conductors  are 
looped  (excess  length)  adjacent  to  their  terminals.  The  terminal  board  has  always  a  minimum 
or  20  %  excess  terminals. 

d)  Identification 

The  following  identification  methods  are  used  : 

-  For  the  wiring  conductors :  ferrules  or  tags,  marked  according  to  the  wiring  diagram,  are  placed  at 
the  conductor  ends 


*  Based  upon  current  practice  in  France  (first  example)  and  in  Italy  (second  example). 
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Ferrules  or  tags,  as  wel)  as  wiring  insulation,  are  in  accordance  with  a  colour  code  defined  for  wiring 
apparatus. 

-  For  the  terminals :  marked  labels  are  attached  to  each  terimnal.  The  reference  given  to  each  circuit 
in  the  wiring  diagram  appears,  at  the  corresponding  terminal,  in  clearly  legible  indelible  print. 

Circuit  indentification  on  the  conductor  ends  and  at  the  front  of  the  corresponding  terminal, 
conforms  to  an  electrotechnical  convention  making  it  possible  to  know  where  a  conductor 
simply  by  reading  the  marking  at  any  one  end. 

e)     Ventilation 

Inner  chassis  temperature  must  never  be  higher  than  the  specified  limit,  so  forced  air  cooling 
is  often  necessary.  Ventilation  is  assumed  by  one  or  several  ventilation-chassis,  with  air-filters,  sited  at 
judiciously  choosen  levels  in  the  bay. 


F2  -  Control  and  instrijment  board 

Second  example 
See  Figure  F2, 


a)    Front  access 


The  chassis  are  on  fixed  mountings  in  the  containing  bays. 

Access  to  the  equipment  is  facilitated  by  opening  the  front  panel,  which  acts  as  a  door. 


b)    Rear  access 

Rear  access  is  obtained  by  opening  doors  which  ate  fitted  with  locking  devices,  and  reasonably 
leak-proof  as  far  as  ventilation  is  concerned. 

There  is  one  door  for  each  bay. 

By  opening  the  rear  side  of  the  bay,  access  is  obtained  to  cables,  to  connectors  located  at  the  rear 
of  the  chassis,  and  to  terminal  boards  when  fitted. 
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Control  and  instrument  board 


Front  view  (exploded) 


^^e^'sfifi'^' 


Prtfnt  panel  of. 
chassis 

Flftfftr'^"'  f-nntacti 


jixfld-Pifilficiina.  \ 

Brill  \ 

£t!£aal& 


Manual  contro 


h  chassis  cradle 
pport 


Air  flow  Intake  channel  or  front 
panel  chassis  ventilator 


Rear  view  (door  open) 

Ad|ustable  vane  control 


Bifflng.cablfl, 
protection 

Cable  way  (termi 
connecting  strip 

Cable  duct 
connection  between  bays 


njytyn.p.A  ^9  i^t  stop  100. 125  or  150  mm  .j    l 


® 


A 


(3>    ~l 


IJotal  extension! 
560  mm        ~i 


(\)  position  when  completely  inserted 

[2)   partially  withdrawn  position 

(T\   position  when  completely  drawn  out 


ear  side  panel  fooen  positioTi> 


Bay  characteristics:  width       575  mm 

depth       955  rom 

height    1  802  nim 

available  height:  36  units  giving  total 

dimension  of  1  602  mm 
Note.  -  If  required,  the  bay  may  be  mounted  on  castors. 


Figure  F1 
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Front  view 


Dimensions  in  miHtmelres 


Rear  view 


Individual  ventilator 


Note.  -  If  required,  tiie  bay  may  be  mounted  on  castors. 


Fig.  F2.  -  Example  of  a  control  and  instrument  board. 
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Copyright 
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